Effects of high-calorie diet on blood pressure and sodium retention in spontaneously hypertensive rats and normotensive Wistar-Kyoto rats.
Previous reports from our laboratory have documented that spontaneously hypertensive rats (SHR) have insulin resistance and that insulin resistance is enhanced by high-caloric diet (HCD) feeding. The aim of this study was to elucidate the effect of HCD on blood pressure and sodium retention in both SHR and normotensive Wistar-Kyoto rats (WKY). SHR and WKY were divided into two groups. One group of rats was fed normal diet (ND). The other rats were fed HCD. After the 8-week feeding period, insulin suppression tests were performed. The animals were individually housed in metabolic cages for the last 2 days of the experiment. Food consumption was recorded for 24 h, and a 24-h urine was collected to calculate the sodium excretory ratio. In both strains, body weight was significantly increased by HCD feeding. Blood pressure was significantly elevated in SHR by HCD feeding, whereas that of WKY was not affected by HCD feeding. In both strains, steady-state plasma glucose (SSPG) during the insulin suppression test was higher in the HCD group than in the ND group. SSPG was consistently higher in SHR than in WKY treated with HCD. Urinary sodium excretion ratio was significantly decreased in SHR by HCD, and plasma potassium concentrations were significantly lower in SHR with HCD than in SHR with ND, whereas those of WKY were not affected by HCD feeding. SHR are more sensitive to the induction of insulin resistance than WKY, resulting in sodium retention and elevation of blood pressure.